ユビキタスコンピューティングにおけるl-エントロピーを満たす匿名データ収集 by 清 雄一 et al.
国立大学法人電気通信大学 / The University of Electro-Communications
ユビキタスコンピューティングにおけるl-エントロ
ピーを満たす匿名データ収集
著者 清 雄一, 大須賀 昭彦










Anonymized Data Collection Satisfying l-Entropy in Ubiquitous Computing









????????????????????????????????? 2????? 1/2 ?? 1/30 ????
???????????????????????????????
????? ?????????????????????????





















??? 0?? 99?????????0?? 9????
???? C1?10?? 19???????? C2 ???
???????????????????? 37???
????????? C4 ?????????Negative










??????????????? 4. 2???? 2??
?? 4. 4. 3??????????




??????????? D Vol. J97–D No. 4 pp. 793–806 c©?????????????? 2014 793







































































? 0?1000???C2 ? 1000???2000?????
????????????????????????
????????????? A ?????C1 ? C2
????????????? B??????????
























3. 1. 1 Negative Survey
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pj,i = 1 (2)
??????
?????????Ci ? NC ?????????
?? Yi ????? TC???????????? Ai
?????? Ai ?????????????????
A = M−1Y (3)
????A=(A1, A2, . . . , AF )τ?Y=(Y1, Y2, . . . , YF )τ
????
Straight ?????i = j ??? pj,i = 0?i = j
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Theorem 1. Negative Survey?????????
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pj,i ln(pj,i) ≥ ln(l) (4)
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4. 3 ???????




2 ≤ z ≤ F − 1
1 ≤ m ≤ z − 1
(5)
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4. 4. 1 ???????????
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4. 4. 3 ?? 2???
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??MSE????????? 1 ?????????
?????????? z ?????????? MSE
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Fig. 1 MSE where N = 10, 000, F = 48 of proposal.
(a) N = 10, 000, F = 48 (b) entropy > ln(30), F = 48 (c) entropy > ln(30), N = 10, 000
? 2 MSE ???
Fig. 2 Comparison of MSE.
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5. 2. 1 ?????????MSE???
???????????????????????
UCI ? Adult ?????? [24] ?????????
??Adult???????????????????
?????? [25] ????????????????
??? 2 ??????????? 10 ??? 90 ??
800
????????????????????? l-?????????????????
(a) Original data set (b) Estimated result (c) MSE of the estimated result
? 3 Adult ??????????????
Fig. 3 Distribution of Adult data set and estimated results.
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6. 3. 1 ?????
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??????????????????????λi
?Ci??????????????? vi??????
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m− 1) mod F??????????? Ci ????
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F/m F mod m = 0
F/m F mod m = 1
F/m otherwise
(20)
(1 ≤ i ≤ n) or (F −n+1 ≤ i ≤ F ) or (m = 2 and







min((i−F+n)m,F ) F−n+1≤ i≤F
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??????? i??????V ??????????
1?? F ??????????????????? vi
??????
??? i?i = 1, . . . , F?????vi? v(i+1) mod F
????????? d????????
d ≥ F − n− 1 (22)
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???????????????Gi ??? [i]???
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(a) F mod m = 0 (b) F mod m = 1 (Ideal) (c) F mod m = 1 (Proposal) (d) F mod m > 1
? A· 1 ? ? ? ?
Fig.A· 1 Location of balls.
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F mod m = 1???
? (21) ???vi ? 1,m + 1, . . . , (n − 1)m + 1 ?
??? ID ? 1, 2, . . . , n ????vi ? m, 2m, . . .,
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2. Theorem 1.???
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P (TC = Ci|NC = Cj) = pj,i (A·8)
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